Background. Because the cardiovascular mortality in Hungary is high, particularly among the socio-economically deprived and the Roma, it is implied that primary health care (PHC) has a limited ability to exploit the opportunities of evidence-based preventions, and it may contribute to social health inequalities. Objectives. Our study investigated the underuse of PHC preventive services. Methods. Random samples of adults aged 21-64 years free of hypertension and diabetes mellitus were surveyed with participation rate of 97.7% in a cross-sectional study. Data from 2199 adults were collected on socio-demographic status, ethnicity, lifestyle and history of cardio-metabolic preventive service use. Delivery rates were calculated for those aged 21-44 years and those aged 45-64 years, and the influence of socio-demographic variables was determined using multivariate logistic regression. Results. Delivery rates varied between 12.79% and 99.06%, and the majority was far from 100%. Although most preventive service use was independent of education, younger participants with vocational educations underutilized problematic drinking (P = 0.011) and smoking (P = 0.027) assessments, and primary or less educated underutilized blood glucose (P = 0.001) and serum cholesterol (P = 0.005) checks. Health care measures of each lifestyle assessment (P nutrition = 0.032; P smoking = 0.021; P alcohol = 0.029) and waist circumference measurement (P = 0.047) were much less frequently used among older Roma. The blood glucose check (P = 0.001) and family history assessment (P = 0.043) were less utilized among Roma. Conclusions. The Hungarian PHC underutilizes the cardio-metabolic prevention contributing to the avoidable mortality, not generating considerably health inequalities by level of education, but contributing to the bad health status among the Roma.
Introduction
Cardio-metabolic disorders are the main source of health loss in European countries. Modifiable risk factors, such as high blood pressure, high cholesterol, high blood glucose, overweight and obesity, low fruit and vegetable intake, physical inactivity and tobacco and alcohol use, are responsible for 45.7% of the loss of health measured by the DALY in high-income countries (1) . Cardio-metabolic risk management is of prominent public health importance (2) .
The available evidence strongly supports that certain services are effective in preventing cardio-metabolic disorders and can be provided by primary health care (PHC) to adults (3) (4) (5) : there is no doubt that substantial health gain can be achieved by screening for high blood pressure and lipid disorders, by using aspirin as a preventive measure, and counselling and intervening for smoking; screening for diabetes mellitus, obesity, abdominal aortic aneurysm and alcohol misuse, and nutrition counselling are also recommended despite the lack of evidence for their substantial net benefits.
These recommendations have been adapted in Hungary (by Decree No. 51/1997 of the Minister of Welfare on compulsory health insurance-based health services that are aimed to prevent and timely detect these diseases and on the certification of screenings) and are restated in the guidelines for Hungarian PHC (6) . Adults aged >21 years old should be offered, free of charge, an assessment of their family history, dietary habits, smoking habits and alcohol misuse by their GPs. In addition, they are to be given physical examinations to assess their body weight, height, waist circumference, blood pressure and symptoms of arteriosclerosis as well as laboratory examinations to check serum cholesterol and glucose levels. The frequencies of these interventions are defined primarily by age, such that the recipients are divided into three groups aged 21-44, 45-64 and >65 years. Detailed definitions for the intervention target groups correspond to international guidelines (3) .
Although there exists legal support for cardio-metabolic prevention services by PHC, both the highly disadvantageous risk factor patterns and cardiovascular mortality in Hungary strongly suggest that these services are underutilized. Hungarian mortality rates resulting from ischaemic heart diseases, cerebrovascular diseases, and diabetes mellitus are much higher than reference values for the European Union (EU). During the last 15 years, these mortality rates have decreased, but it was not accompanied by a narrowing of the EU-Hungarian gap. (Fractions of deaths attributable to EU-Hungarian gap in 1997 and 2011 were, respectively, 46.8% and 62.1% for ischaemic heart diseases, 41.5% and 39.0% for cerebrovascular diseases and 12.8% and 34.8% for diabetes mellitus.) The estimated 25 607 excess annual deaths due to these causes correspond to 19 .1% of all deaths in Hungary (7) . The cardiovascular mortality rates in deprived (mainly less educated or Roma) communities are even higher (8) . The frequencies of major risk factors are also high in Hungary. A national survey by EUROSTAT in 2009 showed that the prevalences of regular smoking, physical inactivity, overweight and excessive alcohol consumption among adults were 31.4%, 49.7%, 53.7% and 4.6%, respectively; pure alcohol consumption was 11.46 litres per capita for those aged >15 years, and the average number of calories consumed was 3477 kcal per person per day (9).
Studies on the effectiveness of screenings for and interventions against cardio-metabolic risk factors found that, in many countries, PHC is the proper setting to implement the recommended practices (10) (11) (12) (13) (14) . However, the effectiveness that can be achieved in this way is restricted, underlining the preference for high-risk approaches.
Because many factors can affect the utilization of PHC preventive services, achieving an increase in their use requires knowledge of their determinants and access-limiting factors. There is evidence from many countries that socio-economic status and ethnicity are important factors for determining service use (15) (16) (17) (18) . The Roma are the largest ethnic group in Hungary. Their health statuses are considered to be very poor according to everyday experiences with health professionals. Although this observation is supported by some recent study results (19) (20) (21) , thorough research is needed on their health status determinants (22) (23) (24) (25) . Knowledge of their nonmodifiable socio-demographic risk factors is important because the services must accommodate the needs of such vulnerable social groups. Unfortunately, the use of GPs' preventive services and the determinants of utilization are not monitored in Hungary, impeding interventions to improve the utilization of PHC that intend to diminish cardio-metabolic health losses.
The objectives of this study were (i) to estimate the use of PHC cardio-metabolic preventive services among 21-to 64-year-old adults who are free of cardio-metabolic disorders in Hungary, (ii) to describe the inequality generated by differences in socio-economic status and Roma ethnicity and (iii) to evaluate the role of PHC in the prevention of cardio-metabolic diseases in Hungary.
Methods

Setting
The study was based on two networks of collaborating GPs. One of them (Group 1) was organized for participation in a model programme intended to reorient PHC to public health services in Hungary (Swiss Contribution Programme entitled 'Public Health Focused Model Programme for Organizing PHC Services Backed by a Virtual Care Service Centre'). The aim of this programme is to introduce a large amount of preventive services (e.g. health status assessment, health promotion interventions in different settings, lifestyle counselling) at the PHC level in the most highly deprived twin region (North Hungarian and North Great Plain) of Hungary. This group of GPs is involved in the development of new services and a pilot provision, while another group (Group 2) serves as a control group responsible for providing reference data for the evaluation on the effectiveness of newly developed services. The study analysed the data from a baseline survey that described the health status of the study group before the services were developed. This survey will be repeated in 2016 to determine the added value of the new services introduced in 2014.
Participants
In Group 1, a total of 34 GPs participated, and these GPs provided a list of subjects over 18 years old that was used as the sampling frame. There were 50 adults per practice that were selected randomly, resulting in a sample size of 1700 adults.
Group 2 was organized according to the General Practitioners Morbidity Monitoring System, a sentinel network established in 1997 to monitor the incidence and prevalence of non-communicable diseases with the highest public health importance. This GP network serves an adult population that is demographically representative of Hungary. The details about this network have been published elsewhere (26) . In 2012 and 2013, 131 practices were actively involved in this network. All of the practices participated in the survey by randomly selecting 20 participants aged 18 years or more, resulting in a control sample of 2620 adults.
Data collection
The status of cardio-metabolic risk factors and the use of preventive services through PHC were surveyed using a questionnaire. Nurses employed in the practices administered the questionnaire and served as interviewers. Data collection started in December 2012 and was completed in July 2013.
The questionnaire was used to determine age, sex, weight, height, educational level as a proxy for socio-economic status (primary school or less, vocational school, high school or tertiary education; primary school or less was referred to as less educated), and ethnicity (self-declaration of Roma ethnicity using questions from the 2011 Hungarian Census). It also asked whether the participant was treated for hypertension or diabetes mellitus, was a regular smoker, or had a drinking problem (using the CAGE classification (27) ).
Statistical analysis
Before statistical evaluation, the participant pool was ultimately restricted to those aged between 21 and 64 years and those free of both hypertension and diabetes mellitus. The use of certain preventive services (as defined by the Decree No. 51/1997 of the Minister of Welfare) was investigated according to age. It was determined whether those younger than 45 years of age had used the services at least once. Among all other participants (i.e. aged 45-64 years), those who were assessed for family history, arteriosclerosis, weight and waist circumference, nutritional habits, alcohol consumption and smoking behaviour within 2 years or for blood pressure, serum cholesterol or serum glucose within 1 year were distinguished from those who were not. The adults were classified as service users at the recommended frequency or service users at a lower than recommended frequency.
The preventive service delivery rate (proportion of adults who used the services at the recommended frequency) was calculated separately for each service, specified for each non-modifiable risk factor (age, sex, level of education and ethnicity). The proportions were compared using their 95% confidence intervals. The relationships between the use of preventive services and socio-demographic variables were analysed using multivariate logistic regression models and described by adjusted odds ratios (OR) and corresponding P-values from significance testing. The statistical analyses were carried out using PASW Statistics 18, and P < 0.05 was considered as statistically significant.
Results
Sample characteristics
The response rate to the survey was 97.7% (1665 of 1700 adults from the programme area, and 2537 of 2620 adults from the control area). First, the survey participants older than 64 years old (N programme area = 419, N control area = 669) and then those with known hypertension (N programme area = 326, N control area = 449), diabetes mellitus (N programme area = 25, N control area = 31) or both (N programme area = 51, N control area = 33) were excluded. After applying the given exclusion criteria, there were 2199 participants in total.
The male-to-female ratio was 0.87 (N male = 1021, N female = 1178). There were 1384 participants aged 21-44 years, 162 of whom were Roma, and 815 participants aged 45-64 years, 44 of whom were Roma. The number of participants by level of education was 472, 977, 403 and 347 in the categories of primary or less, vocational, high school and tertiary, respectively. The distribution of education level was shifted considerably towards the lower ranges among Roma in both age groups (Fig. 1) Service use varied widely among both the younger (from 12.79% for arteriosclerosis screening to 99.06% for hypertension screening) and older (from 23.04% for arteriosclerosis screening to 90.17% for hypertension screening) groups, but the majority of observed frequencies were far from 100% (Table 1) .
Education and preventive service use
Most preventive service use was independent of educational level. The only significant difference observed among the 45-to 64-yearold adults was a lower frequency of serum cholesterol checks among the less educated (OR = 0.58, P = 0.038). Vocational school education 
and smoking (OR = 0.69, P = 0.027) assessments and serum cholesterol checks (OR = 0.68, P = 0.075) among the 21-to 44-year-old adults. Serum cholesterol was examined in both age groups (OR 21-44 = 0.49, P = 0.005; OR 21-64 = 0.49, P = 0.005), and blood glucose measures in the entire sample (OR = 0.53, P = 0.001) were used less by the less educated. Across the entire sample, assessments of problem drinking were poorly utilized (OR = 0.74, P = 0.041). Similarly, assessments of nutrition (OR = 0.77, P = 0.055), smoking habit (OR = 0.78, P = 0.071) and blood glucose measures (OR = 0.68, P = 0.054) were less frequent with borderline significance among those with a vocational school education level (Table 2) .
Roma ethnicity and preventive service use
Using multivariate logistic models that controlled for age, sex, education, BMI, alcohol consumption and smoking behaviour, Roma ethnicity was found to be a risk factor in the use of many preventive services. Laboratory-based screenings were less frequently used by younger Roma; specifically, blood glucose checks were utilized significantly less often (OR = 0.47, P = 0.001) and serum cholesterol measurements were less frequently utilized, but not significant (OR = 0.69, P = 0.075) among younger Roma. Lifestyle assessments (OR nutrition = 0.30, P = 0.032; OR smoking = 0.39, P = 0.021; OR alcohol = 0.33, P = 0.029) and waist circumference measurement (OR = 0.41, P = 0.047) services were much less frequently used by older Roma. Across the entire sample, laboratory investigations (OR glucose = 0.54, P = 0.001; OR cholesterol = 0.72, P = 0.059), the blood pressure measures (OR = 0.49, P = 0.070) and family history assessments (OR = 0.69, P = 0.043) were used considerably less by the Roma (Table 3) . Detailed results from the logistic regression models by services are available in online Supplementary Tables 2-11 .
Discussion
Research data, the conclusions from policy analyses and a large variety of working models support the integration of public health functions into PHC. Health 2020, the policy framework and strategy document from the WHO, emphasizes that a definitive link between PHC and public health services has to be formed to significantly improve the health status of the population and to substantially reduce social inequalities in health (28) .
Hungarian service use rates in international context
Our main observation is that cardio-metabolic preventive services are used at rates much lower than those recommended for PHC in Hungary. It is obvious that the potential benefits of well-organized prevention services are greatly underutilized, and it is reasonable to suppose that the high mortality rates from cardio-metabolic diseases are partly attributable to this weakness.
In the field of cardio-metabolic prevention, organizational weakness due to the lack of sufficient guidelines, financing incentives, relevant training and monitoring (29) may be responsible for the low observed frequencies of service utilization. The general access to PHC preventive services likely does not play a major role in this underutilization because Hungarian PHC is among the strongest third in Europe according to access (30) . It seems that Hungarian PHC is accessible but unable to provide cardio-metabolic preventive services.
Smoking habit assessments were less frequently used in Hungary than in the USA (77.6%), the UK (95.8%), Canada (76.7%) and Australia (66%). The observed prevalence of screening for problem drinking in Hungary was lower than observed in the USA (50.0%) and Canada (70.8%). On the other hand, blood pressure was more often checked in Hungary than in the UK (85.6%) or Italy (64.4%). Body weight checks (72.8%) and serum cholesterol measures (55.6%) in the UK and blood glucose measures (36.8%) in the USA were less utilized than they are in Hungary. Body weight checks in the USA (59.5%), assessments of nutrition in the USA (31.9%) and Australia (15-30%), problem drinking screening in Australia (<20%), blood pressure measures in the USA (92.0%) and Canada (93.1%) and serum cholesterol checks in the USA (55.4%) are similar to those in Hungary (29) (30) (31) (32) (33) (34) ). Thus, the low level of cardio-metabolic preventive service use in Hungary is not considerably different from those observed internationally, apart from the less frequent assessment of smoking habits and the more frequent measures of blood pressure.
Obviously, every country intends to change the low utilization of cardio-metabolic preventive services. Interventions to achieve this improvement are usually in the form of a complex programme ('Million Hearts' (35) , the 'National Health Service Health Check' (32) and the 'Well Persons Health Check' (33) ) that attempts to solve the organizational problems that hinder the more intensive application of preventive services. The Hungarian analogue programme is the 'Public Health Focused Model Programme for Organising PHC Services Backed by a Virtual Care Service Centre', which expands upon the system that delivers preventive services in an inequalitydiminishing manner at the PHC level (28) .
Strengths and limitations
This study selected a random sample of adults and achieved a high response rate. The data collection was carried out by trained nurses who were involved in the primary care of the investigated persons. Therefore, service use underestimation due to retrospective self-declaration can be neglected. However, Roma ethnicity was obtained by self-declaration. This resulted in an under-registration of Roma, which led to an underestimation of Roma related risks. Consequently, selection bias and misclassification cannot explain our significant results.
Impacts of main findings
Our survey describes the influence of education-approximated socioeconomic status and Roma ethnicity on the use of cardio-metabolic preventive services. These factors have been presumed to determine In conclusion, we demonstrated that the delivery rates of cardiometabolic prevention services administered by PHC in Hungary are lower than recommended but are not different from those of other countries. Therefore, the initiation of programmes to increase their utilization, following international templates, is justified in Hungary.
When developing an intervention programme, it must be considered that there is a lack of association between education-indicated socioeconomic status and service use and that the less educated are not at the highest risk of underutilizing cardio-metabolic preventive services, but rather Roma remarkably underutilize services compared with adults of a similar socio-economic status.
Conclusions
According to these observations, (i) Hungarian PHC is only achieving part of the cardio-metabolic prevention's potential to decrease the avoidable mortality caused by cardio-metabolic diseases, (ii) the current operations of Hungarian PHC do not generate considerable health inequalities by level of education and (iii) Hungarian PHC contributes to the bad health status among Roma by providing weak service delivery rates to them. Without building upon the working system and elaborating upon the technical details of operation, the mere legal support for PHC-based cardio-metabolic preventive services in Hungary is not enough to reach the full potential of the programme. Our results emphasize that the insensitivity of service use to education level should be maintained and the poor access of Roma to services should be handled when developing a new system. In the Central and Eastern European countries, where the health sector development was similar to the Hungarian, the access to primary care is not weak (30) , cardio-metabolic mortality is extreme (9) and the Roma population is estimated between 3 764 500 and 8 503 000 (in contrast to the estimated European Roma population of 6 395 100-16 118 700) (23); thus, the interventions aimed to improve the effectiveness of primary care preventive services should consider primarily targeting the Roma population.
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